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pizootic emergence of Usutu virus in wild and captive birds in
ermany
. Schmidt-Chanasit
Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany
Background: Usutu virus (USUV) is an arthropod-borne, single-
tranded RNA virus and belongs to the Japanese encephalitis virus
roupwithin the family Flaviviridae. USUV is closely related toWest
ile virus, which killed thousands of birds in North America fol-
owing its emergence in 1999. In 2001, USUV caused deaths in
lackbirds (Turdus merula) and Great Grey Owls (Strix nebulosa)
n Austria. Two human cases with an USUV-related neuroinvasive
llness were reported from Italy. In August 2010, USUV strain 1477
as isolated from a pool of Culex pipiens pipiens mosquitoes that
ere trapped in southwest Germany. In contrast, all mosquitoes
rapped the year before in southwest Germany tested negative
or USUV and no obvious increase in the mortality of birds was
bserved in southwestGermany in 2009 and2010. Since June 2011,
ead Blackbirds were frequently found in southwest Germany.
hus, our study aimed to identify the causative agent of this mass
ortality in wild and captive birds in southwest Germany and to
ather insights into the phylogenetic relationship and spatial dis-
ribution of the pathogen.
Methods: Since June 2011, 223 dead birds were collected in
outhwest Germany and tested for the presence of viral pathogens
ith real-time RT-PCRs, immunohistochemistry and isolation
ethods.
Results: USUV RNA was detected by real-time RT-PCR in 86
irds representing 6 species. The virus was isolated in cell culture
rom the heart of 14 Blackbirds. USUV-speciﬁc antigenwas demon-
trated by immunohistochemistry in brain, heart, liver, and lung
f infected Blackbirds. The complete polyprotein coding sequence
as obtained by deep sequencing of liver and spleen samples of a
ead Blackbird. Phylogenetic analysis of the German USUV strain
evealed a close relationship with strain Vienna that caused mass
ortality among birds in Austria in 2001. Wild birds from lowland
iver valleys in southwest Germany were mainly affected by USUV,
ut also birds kept in aviaries.
Conclusion: Our data suggest that after the initial detection of
SUV in German mosquitoes in 2010, the virus spread in 2011
nd caused epizootics among wild and captive birds in southwest
ermany. The data also indicate an increased risk of USUV infec-
ions in humans in Germany.
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Background: Many species/genotypes of Cryptosporidium
infect a wide range of hosts including humans, domestic and wild
animals. These are one of the most important pathogens causing
diarrhoea in immunocompromised hosts. Morphological differen-
tiation of species is not possible, thus molecular tools have been
used for the same.
Methods: Cryptosporidiumoocystswere detected in stool sam-
ples by bright ﬁeld microscopy (100X) of Ziehl-Neelsen stained
faecal smears. DNA was extracted with Qiagen Kit and all the sam-
ples were genotyped by SSU rRNA based PCR-RFLP tool which
differentiates all known Cryptosporidium species/genotypes caus-
ing infection in humans. With this technique ∼850bp fragment
was ampliﬁed by nested PCR and species or genotypes were differ-
entiated by banding patterns in restriction analysis of secondary
PCR products with enzymes SspI and VspI. C. hominis and C.
parvum isolates were sub-typed by sequence analysis of nested
PCR ampliﬁed GP60 gene. For subtype families, sequences were
searched for similarity by BLAST analysis and aligned with refer-
ence sequences retrieved from GeneBank by multiple sequence
alignment (ClustalW,BioEdit7.0.5.3). Subtypeswithineach subtype
family were named by manual counting of tandem repeats in the
poly-serine tract of GP60 gene.
Results: Thirty-ﬁve faecal sampleswere found to bemicroscop-
ically positive for Cryptosporidium oocysts. RFLP analysis revealed
27 isolates as C. hominis and 8 as C. parvum. GP60 based sequencing
ofC. hominisandC. parvumdivided theminto7 subtype families and
15 subtypes. GP60 based sequencing could detect 4 cases of mixed
infections with C. hominis and C. parvum/C. meleagridis (Table).
Table GP60 sequence based analysis of Cryptosporidium iso-
lates.
Species SubItype family Total isolates Subtypes
C.hominis Ia 8 IaA18R3(1), IaA19R(3), IaA21R3(2)+,
IaA26R3(1), IaS27R3(1)
Id 4 IdA14G1 (1), IdA15G1(2), IdA16G1(1)
IIe 11 IeA11G3T2(1), IeA11G3T 3(10)+#
If 5 IfA13G1
C. parnum IIc 3 IIcA5G3+
IId 5 IIdA14G1(1), IIdA15G1(4)
IIe 1 IIeA7G1(1)
C. meleagridis# 3
*Mixed infection (1 sample)
#Mixed infection (3 sample)
Numbers in brackts indicate number of isolates
